This paper studies the empirical patterns in money, sex and happiness. Using 1990s data from the General Social Surveys of the United States, the paper shows that sexual activity enters strongly positively in happiness equations. We calculate that the median American has sexual intercourse 2-3 times a month. In our data, close to half of American women over the age of 40 report that they did not have sex in the previous year; the figure for men is 20%. Among Americans under 40 years of age, approximately 80% of women and 70% of men had no more than one sexual partner in the previous year. Sex appears to have stronger effects on the happiness of highly educated people than those with low levels of education. The happinessmaximizing number of sexual partners in the previous year is 1. Homosexuality has no statistically significant effect on happiness, but a strong positive effect on the reported amount of sexual activity. Married people have more sex than those who are single, divorced, widowed, or separated. Money buys more sexual partners but not more sex.
Introduction
An emerging branch of economics has begun to examine the empirical determinants of happiness (for example, Easterlin, 2001, and Stutzer, 2002) . This paper continues that avenue of research in a different sphere. It focuses on the --largely unexplored --links between money, sexual activity and happiness.
Human beings are interested in sex. There are also scientific reasons to study it. New work by Daniel Kahneman, Alan Krueger, David Schkade, Norbert Schwarz and Arthur Stone (Kahneman et al 2003) finds, among a sample of 1000 employed women, that sex is rated retrospectively as the activity that produces the single largest amount of happiness. Commuting to and from work produces the lowest levels of happiness. These two activities come top and bottom, respectively, of a list of 19 activities.
In this paper we estimate what we believe are the first econometric happiness equations in which sexual activity is an independent variable. Like the rest of the recent literature, we study the numbers that people report when asked questions about how happy they feel with life.
Our data set is a randomly selected group of 16,000 Americans. Although, for the sake of persuasive identification, it would be desirable to have instrumental variables for sexual activity, in this paper we follow the simpler route of providing single-equation estimates with no adjustment for possible endogeneity. Future work will have to return to this issue.
There are, transparently, limitations to wellbeing statistics, and an inquiry of this sort suffers the disadvantage that controlled experiments are out of reach. But it seems unlikely that human happiness can be understood without, in part, listening to what human beings say about their happiness. Sources of information exist that have for many years recorded individuals' survey responses to questions about well-being. These responses have been studied intensively by psychologists 1 , examined a little by sociologists and political scientists 2 , and largely ignored by economists 3 .
On Happiness and Measurement
One definition of happiness is the degree to which an individual judges the overall quality of his or her life as favorable (Veenhoven 1991 (Veenhoven , 1993 . Psychologists draw a distinction between the well-being from life as a whole and the well-being associated with a single area of life: these they term "context-free" and "context-specific". These researchers view it as natural that a concept such as happiness should be studied in part by asking people how they feel.
One issue in the psychology literature has been whether a well-being measure is, in their terminology, reliable and valid. Self-reported measures are recognized to be a reflection of at least four factors: circumstances, aspirations, comparisons with others, and a person's baseline happiness or dispositional outlook (e.g. Warr 1980, Chen and Spector, 1991) ). Konow and Earley (1999) 1 Earlier work includes Andrews (1991) , Argyle (1989), Campbell, Converse and Rodgers (19760, Campbell (1981) , Diener (1984) , Diener et al (1999) , Douthitt et al (1992) , Fox and Kahneman (1992) , Larsen et al (1984) , Morawetz et al (1977) , Mullis (1992) , Shin (1980) , Veenhoven (1991 Veenhoven ( , 1993 , Van Praag, Bernard and Kapteyn (1973) , and Warr (1990) . 2 For example, Inglehart (1990) and Gallie et al (1998) .
3 However, see the work of Andrew Clark, Bruno Frey and Yew Kwang Ng (Clark, 1996; Clark and Oswald, 1994; Stutzer, 1999, 2000; Ng, 1996 Ng, , 1997 . See also Easterlin and Schaeffer (1999) , Frank (1985 Frank ( , 1997 , Blanchflower and Oswald (1998, 2000) , Warr (1993), MacCulloch (1996) , Di Tella and MacCulloch (1999) , and Di Tella et al (2001 Tella et al ( , 2003 . New work has also been done by Graham (2001) , Graham and Pettinato (2002) and Helliwell (2001) . Clark and Oswald (2002b) is a review written for epidemiologists.
5. Duration of authentic or so-called Duchenne smiles (a Duchenne smile occurs when both the zygomatic major and obicularus orus facial muscles fire, and human beings identify these as 'genuine' smiles).
6. Heart rate and blood-pressure measures responses to stress, and psychosomatic illnesses such as digestive disorders and headaches.
7. Skin-resistance measures of response to stress 8. Electroencephelogram measures of prefrontal brain activity.
Rather than summarize the psychological literature's assessment of well-being data, this paper refers readers to the checks on self-reported happiness statistics that are discussed in Argyle (1989) and Myers (1993) , and to psychologists' articles on reliability and validity, such as Fordyce (1985) , Larsen, Diener, and Emmons (1984) , Pavot and Diener (1993) , and Watson and Clark (1991) .
The idea used in the paper is that there exists a reported well-being function r = h(u(y, s, z, t)) + e
where r is some self-reported number or level (perhaps the integer 4 on a satisfaction scale, or "very happy" on an ordinal happiness scale), u(…) is to be thought of as the person's true wellbeing or utility, h(.) is a continuous non-differentiable function relating actual to reported wellbeing, y is real income, s is sexual activity, z is a set of demographic and personal characteristics, t is the time period, and e is an error term. As plotted in Figure 1 , the function h(.) rises in steps as u increases. It is assumed, as seems plausible, that u(…) is a function that is observable only to the individual. Its structure cannot be conveyed unambiguously to the interviewer or any other individual. The error term, e, then subsumes among other factors the inability of human beings to communicate accurately their happiness level (your 'two' may be my 'three') 4 . The measurement error in reported well-being data would be less easily handled if well-being were to be used as an independent variable. This approach has a Benthamite utilitarian flavor. It may be viewed as an empirical cousin of the experienced-utility idea advocated by Kahneman et al (1997) . The structure of equation 1 makes it suitable for estimation as an ordered probit or logit. In this way, 'true' utility is the latent variable, and the subjectivity of responses can be thought of as being swept into the error term.
It is possible to view some of the self-reported well-being questions in the psychology literature as assessments of a person's lifetime or expected stock value of future utilities.
Equation 1 would then be rewritten as an integral over the u(…) terms. This paper, however, will use a happiness question that seems more naturally interpreted as a flow rather than a stock.
In what has since emerged as seminal research, Easterlin (1974 Easterlin ( , and more recently 1995 Easterlin ( , 2001 ) was one of the first social scientists to study data over time on the reported level of happiness in the United States. One of his aims was to argue that individual well-being is the same across poor countries and rich countries. The author suggests that we should think of people as getting utility from a comparison of themselves with others close to them: happiness is relative. Hirsch (1976) , Scitovsky (1976) , Layard (1980 ), Frank (1985 and Schor (1998) have argued a similar thesis; a different tradition, with equivalent implications, begins with Cooper, Garcia-Penalosa and Funk (2001) and Keely (1999) . A slightly different form of wellbeing data is used by Ravallion and Lokshin (2001 The same wording has been used in each year. It is known that there is a reasonable amount of stability in the proportion of people giving different well-being scores, and that, not unexpectedly, the bulk of survey respondents place themselves in the middle category (pretty happy) of those offered. More precisely, approximately 12% of Americans describe their lives as not too happy, while 58% say they are pretty happy, and 30% say they are very happy. The exact interpretation of these words is open to debate. As with most of the emerging literature on the economics of happiness, our paper uses only the ordering of people's answers.
Measuring Sexual Activity
Before reporting the structure of the estimated happiness equations, it is useful to describe the GSS data set's information on sexual activity.
Respondents are asked about how many sexual partners they had in the previous year, how many times they had sexual intercourse in the previous year, and the gender of their sexual partners. The GSS is a confidential face-to-face survey. As with other survey variables, however, there is likely to be measurement error in these sexual data. One bias might stem from bravado; people may wish to appear to the survey interviewer to be enjoying more sex than they do. Another might stem from a wish to conceal extra-marital affairs; this would tend to lead to under-reporting. Our instinct from examining the data is that, if anything, the former bias dominates, especially among men. Nevertheless, in this paper we take the data at face value and study the implied patterns in American society.
According to the data, Americans have less dramatic sex lives than might have been imagined from the television and other media.
First, the modal and median American had one sexual partner last year. Even among people under the age of 40, 84% of US women and 70% of US men had at most one sexual partner in the previous year. For this age group, 3% of US women and 10% of US men say they had 4 or more sexual partners in the previous year. Among those over the age of 40, 96% of women and 89% of men say they had at most one sexual partner. Indeed 40% of American females over the age of 40 did not have sexual intercourse in the previous year. The figure for
American males is 20%.
Second, a small proportion of people report homosexual activity. Among males, 3% say they had a male sexual partner in the previous year. Among females, just under 2% report having had a female partner. About 0.5% of females and 0.5% of males report themselves as bisexual.
Third, among those aged under 40 years old, the median individual has sex once a week. This is true both for men and women. About 10% of under-40 Americans say they have sexual intercourse at least 4 times a week. Approximately the same proportion say they are celibate. In the over-40 category, among women the median amount of sex is once a month, while for males it is 2-3 times a month. We cannot tell whether this discrepancy is because males, relatively, have exaggerated memories, or have younger sexual partners, or visit female prostitutes. Among
Americans over 40, 13% of women and 20% of men say they have sexual intercourse twice or more times a week.
Fourth, a few men report large numbers of sexual partners (4 males in our sample of approximately 7000 said they had more than 100 partners in the previous year, whereas no women said that, and only 4 women out of 9000 reported having more than 20 partners in the year). Taking the data set as a whole, almost the only way to make the men's and women's answers consistent is for there to be some women in the United States who have enormous numbers of sexual partners without reporting that fact in our survey data. It is possible that this is because of the existence of prostitutes. An alternative, and perhaps more likely, explanation is that men overestimate. Sexual activity enters strongly in Table 1 's happiness equations. The more sex, the happier the person. In column 1, there is almost complete monotonicity in the way the frequency of sexual intercourse enters the equation. Three of the frequency variables are statistically significant at conventional levels. However, celibacy and small amounts of sex have statistically indistinguishable effects upon happiness. There is some evidence that men enjoy sex more than women (compare the variable 'sex 2-3 times a month in columns 2 and 3 of Table 1 ), but the broad structure of the equations is the same for both males and females. Dividing the sample into different age groups --columns 4 and 5 in Table 1 --does not change the basic pattern of the results. Interestingly, education does appear to make some difference. In column 6 of Table 1 , among those people with less than 12 years of education the only statistically significant sex variable is 'greater than or equal to four times a week'. In so far as education is a good proxy for income, this implies that sex may bring more happiness to the rich than the poor.
Happiness Equations with Sexual-Activity Variables
How many sexual partners in the last year maximizes happiness (though cause and effect is difficult to establish in these cross-section data)? The answer according to the data is mundane. The answer is one sexual partner. After some experimentation, we report this simply as the variable 'single partner' in Table 1 . Table 2 looks in detail at the type of sexual partner. We find that men who paid for sex are considerably less happy than other people. Those who have ever had sex outside their marriage also report markedly lower happiness scores. In Table 2 , columns 3 and 4 show that homosexual activity has no statistically significant effect in a happiness equation.
For completeness, Tables 3 and 4 estimate equations in which sexual activity is the dependent variable. Table 3 is a frequency-of-sex regression. From column 1, we find that men report more sex, with a coefficient of 0.343 and a t-statistic that exceeds 10. Unless this is due entirely to the existence of prostitutes, or to the greater prevalence of male homosexuality than female homosexuality, it is not easy to see how this can be a genuine effect (as sex has to be with a woman). There is no statistically significant effect from years of education. Aging, however, reduces sexual activity. Blacks report more sex than do whites. Married people have (much) more sex than people with other kinds of marital status. Students have less sex than average.
People who say their parents were divorced at 16 have more sex than average. In column 2 of Table 3 , homosexuals and bisexuals have more sex. Columns 3 and 4 of Table 3 split the data by gender. The structure of the equations is similar for men and women, but unemployment enters positively and significantly in the female frequency-of-sex equation.
What is the connection between income and the frequency of sex? Interestingly, columns 5 and 6 of Table 3 find that it is zero for both men and women. Income buys greater happiness, but it does not buy more sex. Education continues to have no statistically significant effect in the later columns of Table 3 .
Finally, Table 4 estimates number-of-sexual-partners equations. There is a positive male dummy variable and a strong negative effect from aging. The number of years of education has no effect. The black dummy variable is again positive. Separated people report higher numbers of sexual partners than others (though this is only for men, as columns 3 and 4 show).
Unemployed people tend to have a greater number of sexual partners. The dummy variable for being a student is statistically insignificant. Those whose own parents divorced have more sexual partners. Homosexual and bisexual men and women have far more partners than average.
There is a strong difference between divorced men and women. Divorced men have many more sex partners than married and single men, ceteris paribus. Divorced women have fewer partners than married and single women, ceteris paribus.
What is the connection between income and the number of sexual partners that a person has? Table 4 shows that it is positive. Money buys more sexual partners (although the effect is only statistically significant among males, with a t-statistic of 2.61 in column 5 of Table 4 ).
Conclusions
Recent work by Kahneman et al (2003) suggests that sexual activity is the most happiness-inducing part of life. Yet little is known about how sexual behaviour affects the structure of happiness equations, nor about how economic forces interact with sex and wellbeing.
In this paper we estimate what may be the first happiness equations in which sexual activity is entered as an independent variable. Sex is strongly and positively associated with happiness. This is true for men and women, and for those under and over the age of 40. The paper's more detailed conclusions include the following:
• The median American has sexual intercourse 2-3 times a month (among people under 40 years of age, the median amount of sex is once a week). Approximately 6% of the population report having sex more than 3 times a week.
• Close to half of American women over the age of 40 report they did not have sexual intercourse in the previous year. The figure for men is 20%.
• Homosexual and bisexual people make up about 3% of the United States population
• Among Americans under 40 years of age, 83% of women and 72% of men had no more than one sexual partner in the previous year.
• Sex appears to have disproportionately strong effects on the happiness of highly educated people.
• The happiness-maximizing number of sexual partners in the previous year is 1.
• Homosexuality has no statistically significant effect on happiness, but a strong positive effect on the amount of sexual activity.
• Married people have more sex than those who are single, divorced, widowed, or separated.
• Money buys more sexual partners but not more sex. The function relating actual and reported well-being Source: General Social Survey, t-statistics are in parentheses.
